X03 Rec'd PCT/PTC 2 f JUN 2001 



FORM PTO-1 390 
(REV. 11-2000) 



U S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY *S DOCKET NUMBER 

HBF 5560 



U S APPLICATION NO. (If known, see 37 CFR 1 5 



INTERNATIONAL APPLICATION NO. 
PCT/GB99/04353 



INTERNATIONAL FILING DATE 
22 December 1999 



PRIORITY DATE CLAIMED 
22 December 1998 



TITLE OF INVENTION 
CAPSTOCK POLYMER COMPOSITION 



APPLICANT(S) FOR DO/EO/US 

WELTON, Nicholas Jason and DODD, Keith Herbert 



4-j 
5.1 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
1 .}0| This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 
2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3 S ™ s is ,c? ~P r S? re S u S* t( ? w}™™ 1 examination procedures (35 U.S.C. 371(f)). The submission must include 
items (5), (6), (9) and (21) indicated below. 

The US has been elected by the expiration of 19 months from the priority date (Article 3 1). 
A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. |Hf is attached hereto (required only if not communicated by the International Bureau). 

b. Q has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. □ An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. Q is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

7. Q Amendments to the claims of the International Aplication under PCT Article 19 (35 U.S.C. 373(c)(3)) 

a. Q are attached hereto (required only if not communicated by the International Bureau). 

b. Q have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. |xj have not been made and will not be made. 

8. □ An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. £3 An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). Unexecuted 

,10. □ An English lanugage translation of the annexes of the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371(c)(5)). 

Items 11 to 20 below concern document(s) or information included: 

1 1. An Information Disclosure Statement under 37 CFR L97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1,825. 
A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 
Other items or information: 



12. □ 
13.12 

14. □ 

15. □ 

16. □ 

17. □ 

18. □ 

19. □ 

20. □ 



page 1 of 2 



JCWRec'dPCr/FTO 2 1 M 2001 



INTERNATIONAL APPLICATION NO 

PCT/GB99/04353 



ATTORNEY'S DOCKET NUMBER 



HBF 5560 



$1000.00 



. $860.00 



21 ^ The following fees are submitted: 
BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)): 
Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1 .482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $710.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(1>(4) $690.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(1 )-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



Surcharge of $130.00 for furnishing .the oath or declaration later than \~\ 20 [H 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



$ 860.00 



Total claims 



23 -20 



x $18.00 



54,00 



Independent claims 



0 



x $80.00 



.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 0 



+ $270.00 



$ 



• 00 



TOTAL OF ABOVE CALCULATIONS = 



$ 914.00 



r-l Applicant claims small entity status. See 37 CFR 1 .27. The fees indicated above 
1—1 are reduced by 1/2. 



SUBTOTAL = 



Processing fee of $130.00 for furnishing the English translation later than □ 20 □ 30 
months from the earliest claimed priority date (37 CFR 1 .492(f)). 



$ 914.00 



TOTAL NATIONAL FEE 



$ 914.00 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.3 1). $40.00 per property + 



TOTAL FEES ENCLOSED = 



$ 914.00 



Amount to be 
refunded: 



charged: 



a. Q A check in the amount of $ 914.00 

b. r— | Please charge my Deposit Account No. 

A duplicate copy of this sheet is enclosed. 



. to cover the above fees is enclosed. 



in the amount of $ . 



to cover the above fees. 



c. Q The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 19-1345 . A duplicate copy of this sheet is enclosed. 

d. □ Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137 (a) or (b)) must be filed and granted to restore the application to pending smus/ 




SEND ALL CORRESPONDENCE TO. 

Vincent M. Keil r Esq. 
Senniger, Powers, Leavitt & Roedel 

One Metropolitan Square, 16th Fl. Vincent M. Keil 

St. Louis, MD 63102 name 

(314) 231-5400 36.838 



REGISTRATION NUMBER 



FORM PTO- 13 90 (REV 11-2000) page 2 of 2 



09/86883! 

J01S Rec'd PCT/PTO 2 1 M 2001 

HBF 5560 
PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of Nicholas Jason Welton, et al . 

Serial No. (To be assigned) 

Filed June 21, 2 001 

For CAPSTOCK POLYMER COMPOSITION 

June 21, 2 0 01 

PRELIMINARY AMENDMENT A PRIOR TO EXAMINATION 

TO THE COMMISSIONER OF PATENTS AND TRADEMARKS, 
Washington, D.C. 20231 

SIR: 

Please enter the following amendments prior to examination 
of the above -referenced application. 

IN THE CLAIMS : 

Please replace claim 1 as follows: 

1. (amended) . A polymer composition suitable for use as a 
capstock composition comprising a blend of: 

a melt extrudable acrylic polymer component which comprises 
more than 50% by weight, based on the weight of the acrylic 
polymer component, of a high molecular weight acrylic polymer 
having a molecular weight in the range of from about 150,000 to 
about 350,000, on a number average basis, and up to 50% by 
weight, based on the weight of the acrylic polymer component, of 
a low molecular weight acrylic polymer having a molecular weight 
of from about 10,000 to about 100,000, on a number average basis; 
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from 10% to 50% by weight of the composition of a halogen 

donor component ; 

an effective amount of a halogen volatilisation agent; and 
a char- inducing component which induces formation of a char 

upon application of flame to the composition. 

Please replace claim 2 as follows: 

2. (amended) A polymer composition according to claim 1, 
wherein the amount of the acrylic polymer component ranges from 
40% to 75% by weight of the composition. 

Please cancel claims 3 and 4. 
Please replace claim 5 as follows t 

5. (amended) A polymer composition according to claim 1, 
further comprising a pigment for imparting colour to the 
composition. 

Please replace claim 6 as follows! 

6. (amended) A polymer composition according to claim 1, 
wherein the halogen donor component comprises a halogen- 
containing polymer which has a K value of from about 50 to about 
65. 

Please replace claim 7 as follows: 

7. (amended) A polymer composition according to claim 1, 
wherein the halogen donor component comprises polyvinyl chloride. 
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Please replace claim 8 as follows; 

8. (amended) A polymer composition according to claim 1, 
wherein the char- inducing component comprises a blend of vitreous 
materials which exhibits a broad melting range of from about 
350°C up to about 800°C and which devitrifies at temperatures in 
the range of from about 80 0°C to about 900°C. 

Please replace claim 9 as follows: 

9. (amended) A polymer composition according to claim 1, 
wherein the char- inducing component comprises zinc borate, zinc 
stannate, or a mixture thereof. 

Please replace claim 10 as follows: 

10. (amended) A polymer composition according to claim 1, 
wherein the amount of the char- inducing component ranges from 
about 2% by weight up to about 15% by weight of the composition. 

Please replace claim 11 as follows: 

11. (amended) A polymer composition according to claim 1, 
comprising a blend of: 

from 40% to 75% by weight of the composition of the melt 
extrudable acrylic polymer component ; 

from 10% to 30% by weight of the composition of a polyvinyl 
chloride which has a K value of from about 5 0 to about 65 as the 
halogen donor component; 
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from 3% to 8% by weight of the composition of sodium 
antimonate or antimony trioxide as the halogen volatilisation 
agent ; and 

from 2% to 15% by weight of the composition of at least one 
zinc salt selected from zinc stannate and zinc borate as the 
char- inducing component. 

Please cancel claims 12-14. 

Please add new claim 15 as follows; 

15. (new) A polymer laminate comprising a base material and a 
coat of a capstock polymer composition comprising a blend of: 

a melt extrudable acrylic polymer component ; 

from 10% to 50% by weight of the composition of a halogen 

donor component; 

an effective amount of a halogen volatilisation agent; and 
a char- inducing component which induces formation of a char 
upon application of flame to the composition. 

Please add new claim 16 as follows: 

16. (new) A polymer laminate according to claim 15, wherein the 
amount of the acrylic polymer component ranges from 4 0% to 75% by 
weight of the composition. 

Please add new claim 17 as follows: 

17. (new) A polymer laminate according to claim 15, wherein the 
acrylic polymer component comprises at least a major amount of a 
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high molecular weight acrylic polymer that has a molecular weight 
of from about 100,000 to about 500,000. 

Please add new claim 18 as follows: 

18. (new) A polymer laminate according to claim 17, wherein the 
acrylic polymer component comprises more than 50% by weight, 
based on the weight of the acrylic polymer component , of a high 
molecular weight acrylic polymer having a molecular weight in the 
range of from about 150,000 to about 350,000, on a number average 
basis, and up to 50% by weight, based on the weight of the 
acrylic polymer component, of a low molecular weight acrylic 
polymer having a molecular weight of from about 10,000 to about 

100,000, on a number average basis. 

Please add new claim 19 as follows: 

19. (new) A polymer laminate according to claim 15, wherein the 
capstock polymer composition further comprises a pigment for 
imparting colour to the composition. 

Please add new claim 2 0 as follows: 

20. ( new) A polymer laminate according to claim 15, wherein the 
halogen donor component comprises a halogen-containing polymer 
which has a K value of from about 50 to about 65. 

Please add new claim 21 as follows: 

21. (new) A polymer laminate according to claim 15, wherein the 
halogen donor component comprises polyvinyl chloride. 
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Please add new claim 22 as follows: 

22. (new) A polymer laminate according to claim 15, wherein the 

char- inducing component comprises a blend of vitreous materials 
which exhibits a broad melting range of from about 350°C up to 
about 800°C and which devitrifies at temperatures in the range of 
from about 800 °C to about 900°C. 

Please add new claim 23 as follows: 

23. (new) A polymer laminate according to claim 15, wherein the 

char- inducing component comprises zinc borate, zinc stannate, or 

a mixture thereof . 

Please add new claim 24 as follows: 

24. (new) A polymer laminate according to claim 15, wherein the 
amount of the char- inducing component ranges from about 2% by 

weight up to about 15% by weight of the composition. 

Please add new claim 25 as follows: 

25. (new) A polymer laminate according to claim 15, wherein the 
capstock polymer composition comprises a blend of: 

from 40% to 75% by weight of the composition of the melt 
extrudable acrylic polymer component; 

from 10% to 30% by weight of the composition of a polyvinyl 
chloride which as a K value of from about 50 to about 65 as the 
halogen donor component ; 
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from 2% to 8% by weight of the composition o£ sodium 
antimonate or antimony trioxide as the halogen volatilisation 
agent ; and 

from 2% to 15% by weight of the composition of at least one 
zinc salt selected from zinc stannate and zinc borate as the 
char-inducing component. 

Please add new claim 26 as follows: 

26. (new) A polymer laminate according to claim 15, wherein the 
coat has a thickness of from about 4 0 /mi to about 50 0 /zm. 

Please add new claim 27 as follows: 

27. (new) A polymer laminate according to claim 15, wherein the 
base material comprises polyvinyl chloride. 

Please add new claim 28 as follows: 

28. (new) A building product comprising a polymer laminate 
according to claim 15. 
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REMARKS 



Claims 1, 2 and 5-11 have been amended, new claims 15-28 
have been added and claims 3, 4 and 12-14 have been cancelled. 
Upon entry of this amendment, claims 1, 2, 5-11 and 15-28 will be 
pending in the application. Multiple claim dependencies have 
been removed from the amended claims. 

The subject application is the United States national stage 
application based on International Application No. 
PCT/GB 99/04353. The amended claims substantially correspond to 
the claims upon which the International Preliminary Examination 
Report prepared by the European Patent Office in International 
Application No. PCT/GB 99/04353 is based. Applicants wish to 
point out that these claims were found to satisfy the 
requirements of novelty, inventive step and industrial 
applicability in the International Preliminary Examination 



Attached hereto is a marked-up version of the changes made 
to the claims by this amendment. The attached pages are 
captioned "Version With Markings to Show Changes Made." 



Report . 



Respectfully submitted 




VirtCent M. Keil, Reg. No. 36,83 8 
SENNIGER, POWERS, LEAVITT & ROEDEL 
One Metropolitan Square, 16th Floor 
St. Louis, Missouri 63102 
(314) 231-5400 



VMK/msc 
^Attachment 



Express Mail Label No. EL 732145014 US 
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VERSION WITH MARKINGS SHOWING CHANGES MADE 

IN THE CLAIMS : 

1. (amended) A [capstock] polymer composition suitable for use 
as a c apstock composition comprising a blend of: 

a melt extrudable acrylic polymer component which comprises 
more than 50% b y weight, based on the weight of the acry lic 
polymer comp onent, of a high molecular weight acrylic poly mer 
having a mole cular weight in the range of from about 150,000 to 
about 350,000, on a number average basis, and up to 50% by 
weight, based on the we ight of the acrylic polymer component, of 
a low molecular weight acrylic polymer having a molecular weight 
of from about 10,000 to about 100,000, on a number average basis ? 

from 10% to 50% by weight of the composition of a halogen 
donor component ; 

an effective amount of a halogen volatilisation agent; and 

a char- inducing component which induces formation of a char 

upon application of flame to the composition. 

2. (amended) A [capstock] polymer composition according to 
claim 1, wherein the amount of the acrylic polymer component 
[comprises] ranges from 40% to 75% by weight of the composition. 

Claims 3 and 4 have been canceled. 
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5. (amended) A [capstock] polymer composition according to [any 
one of claims 1 to 4] claim 1 . further comprising a pigment for 
imparting colour to the [material] composition . 

6. (amended) A [capstock] polymer composition according to [any 
one of claims 1 to 5] claim 1 , wherein the halogen donor 

component comprises a halogen-containing polymer which has a K 

value of from about 50 to about 65. 

7. (amended) A [capstock] polymer composition according to [any 
one of claims 1 to 6] claim 1 . wherein the halogen donor 
component comprises polyvinyl chloride. 

8. (amended) A [capstock] polymer composition according to [any 
one of claims 1 to 7] claim 1 . wherein the char- inducing 
component comprises a blend of vitreous materials which exhibits 
a broad melting range of from about 350°C up to about 800°C and 
which devitrifies at temperatures in the range of from about 
800°C to about 900°C. 

9. (amended) A [capstock] polymer composition according to [any 
one of claims 1 to 7] claim 1 , wherein the char- inducing 
component comprises zinc borate, zinc stannate, or a mixture 
thereof . 
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10. (amended) A [capstock] polymer composition according to 
[any one of claims 1 to 9] claim 1 , wherein the amount of the 
char- inducing component ranges from about 2% by weight up to 
about 15% by weight of the composition. 

11. (amended) A [capstock] polymer composition according to 
[any one of claims 1 to 10] claim 1 , comprising a blend of: 

from 4 0% to 75% by weight of the composition of [a] the melt 
extrudable acrylic polymer component; 

from 10% to 30% by weight of the composition of a polyvinyl 
chloride which has a K value of from about 50 to about 65 as [a] 
the halogen donor component ; 

from 3% to 8% by weight of the composition of sodium 
antimonate or antimony trioxide as [a] the halogen volatilisation 
agent ; and 

from 2% to 15% by weight of the composition of at least one 
zinc salt selected from zinc stannate and zinc borate as [a] the 
char- inducing component . 

Claims 12-14 have been canceled. 

New claims 15-28 have been added. 
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\ 

CAPSTOCK POLYMER COMPOSITION 1 

_ — _ x 

Field of the Invention 

The present invention relates to a polymer 

composition for use as a capstock material for making 

plastic laminates . 

5 Background of the Invention 

Low cost plastics, such as poly (vinyl chloride) 

(PVC) , have many commercial uses but often require capping 

with other materials if the intended use is likely to 

prompt unreasonably rapid deterioration of the base 

10 f ^ plastic or if it is desired to impart colour, gloss, 

weatherability or some other property to the base plastic. 

ffl For example PVC is suitable, because of its low 

,2; cost, rigidity, ease of processing (for example, by 

III extrusion) and other mechanical properties, for use in a 

15 I variety of building materials and products. Examples are 

window systems, including profiles for all types of 

fli windows, door sets and associated items; roof line and 

J-S cladding products, such as fascia, bargeboards, soffits, 

shiplap and vee groove cladding; rainwater systems, such 

20 as guttering, downpipes and accessories; and piping 

systems, such as waste water and process piping for use 

above and below ground. Often such products utilise 

expanded PVC so as to save material and reduce the weight 

of such products. However, PVC is relatively unstabl'e to 

25 heat and light and does not have good durability or 

resistance to weathering. This may present particular 

problems when the appearance of the building product, such 

as a window frame, is important. Deterioration of PVC 

involves yellowing of the material and may be unsightly. 

30 Similarly, the problem of poor weatherability may be of j 

particular concern in, for example, guttering. 

Deterioration of the PVC guttering may lead to cracks in 

i 
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che material which may ultimately allow egress Of water 
from the guttering. 

Other base plastics which may be used in place of, 
or as well as, PVC in such applications include 
polybutene , polypropylene f polybutylene terephthalate 
(PBT) , poiyamides, and styrene-based polymers, such as 
acrylonitriie-butadiene-styrene copolymers, high impact 
polystyrene, and styrene-acrylonitrile copolymers. Such 
materials may be foamed for cost or weight considerations. 
These materials generally have one or more of PVC's 
disadvantages . 

One conventional solution to the problem of low 
durability of the base plastic is to coat the plastic with 
a thin layer of a capstock material, i.e. another material 
having better resistance to weathering and perhaps other 
desirable properties such as colour or gloss. Such 
capstock materials are known in the art. 

United States Patent No. 3,458,391 discloses a 
laminated article which comprises in superimposed 
relationship a rigidity imparting base member having 
bonded thereto a protective film of a blend of from 90% to 
40% by weight of poly (methyl methacrylate ) { PMMA) or poly 
(ethyl methacrylate) and from 10% to 60% by weight of poly 
(vinylidene fluoride) . 

United States Patent No. 5,322,399 teaches a 
capstock polymer composition comprising 30 to 80% of a 
f luoropolymer component, 5 to 50% of poly (methyl 
methacrylate) and 5 to 50% of poly (ethyl methacrylate) . 

International Patent Application No. WO93/05959 
discloses a plastic composite comprising an extrusion 
product having at least two layers including a layer of a 
first polymeric substance comprising from 1 to 70% by 
weight of an acrylic material, a f luoropolymer and an 
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inorganic pigment in contact: with a second polymeric 
layer. 

Another capstock material containing polyvinylidene 
fluoride is disclosed in European Patent Specification 
No. 0151812 A2. 

United States Patent No. 5,132,164 also discloses a 
fluorine resin type film having a multi-layer structure. 

Coextrusion methods for producing composite polymers 
are also known, as described for example in British Patent 
Specification No. 2071007 A. 

Thermo forming a plastic substrate with simultaneous 
formation of an integral coating on a surface of the 
thermoplastic is taught in United States Patent No. 
5, 268,203 . 

A review of developments in plastic window frames, 
including PVC, coextruded and PMMA-coated profiles, PVC 
extrusion equipment, expandable PVC, and stabilisers can 
be found in Macplas Int., June 1991, pages 57 to 64. 
Blends of self -extinguishing PVC with high impact 
polystyrene, PMMA and their rheological properties are 
disclosed in a paper entitled u Fire Retardant Blends, 
Alloys and Thermoplastic Elastomers", Conference 
Proceedings Hilton Head Island, SC, 17 th to 20 zh March 1991, 
pages 59 to 84. 

Whilst f luoropolymers have been suggested widely as 
capstock ingredients because of their weatherability and 
chemical resistance, they are extremely expensive in 
relation to other polymers. 

One particularly important property of capstock 
materials is fire retardancy. In United States Patent No. 
4,955,309 a smoke depressant additive for plastics is 
proposed which comprises an inorganic zinc compound, an 
ir.croanic maanesium compound other than magnesium oxide, 
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an inorganic molybdenum compound, and an inorganic copper 
compound. Incorporation of such a smoke depressant 
additive in PVC is proposed. 

Japanese Unexamined Patent Specification No. 
54/034359 discloses a composition which comprises 100 
parts by weight of a polymer mixture consisting of 95-35 
parts by weight polytet ramethyiene terephthalate and 5-65 
parts by weight of a methacrylate polymer containing at 
least 50 weight % of a polymer of methyl methacrylate, 3- 
4 0 parts by weight of a halogen compound, such as a 
bisphenol-A type brominated epoxy resin, 1-30 parts by 
weight of an antimony compound, such as antimony trioxide, 
and 3-70 weight % (of total resin) of non-electrically 
conductive inorganic filler, such as glass fibre and talc. 

I. N . Razinskaya et al . , Plast Massy, No. 2 (1983), 
pages 49 to 50, investigated synergism with the 
simultaneous action of three fireproof ing agents, i.e. 
antimony trioxide, trichloroethylphosphate and 
polyvinylchloride, in compositions with methyl 
methacrylate . 

Arakawa et al . , Kobunshi Ronbunshu (Japanese Polymer 
Science and Technology), Vol. 31, No. 10 (1974), pages 643 
to 647^ made a quantitative study of the syneretic effect 
of chlorine and phosphorus or antimony in conferring self- 
extinguishing properties on poly (methyl methacrylate), 
using a blend of poly (methyl methacrylate) and a vinyl 
chloride- vinyl idene chloride copolymer . 

While acrylic polymers, such as poly (methyl 
methacrylate ) , have many of the properties desired in a 
capstock material, their flammability is a drawback to 
their use. This drawback can be mitigated, to some 
extent, by formulating such acrylic polymer capstocks as 
coextrudates with halogen-donating materials, for example 
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a halogen-containing polymer such as PVC . The halogen- 
donating polymer provides a source of halogen atoms which 
can act as a chain breaker in a free radical combustion 
reaction, in the event of the capstock being exposed to 
fire. If the base plastic is PVC and the halogen-donating 
polymer is PVC, a strong bend is formed between identical 
ingredients of the base plastic and the capstock. 
However, in order to meet stringent fire safety 
regulations in many countries, it will often be necessary 
to include quite large quantities (typically at least 
about 70% by weight) of halogen-donating polymer in the 
capstock. Whilst the incorporation of large amounts of, 
for example, PVC in the composition may have an improving 
effect upon the fire retardance of the capstock, it may 
also lead to increased deterioration of the capstock on 
exposure to U.V. light or other adverse environmental 
conditions . 

It is particularly important for many building 
materials and products to be resistant to the spread of 
flame. Ideally, polymer composites for use in such 
materials and products should meet the standards of BS47S 
Part 7 in the United Kingdom and should pass corresponding 
fire safety tests in other countries. 

Accordingly, there is a need for capstock materials 
which exhibit fire retardance, good weatherability and 
durability, which are cost effective to manufacture, which 
have good appearance, and which may include colour. 

It is therefore an object of the present invention 
to provide a polymer capstock which is fire recardanc and 
which meets one or more of these other needs. 
Summary of the Invention 

According to the present invention, there is 
provided a capstcck polymer composition comprising a blend 
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Of: 

a melt extrudable acrylic polymer component; 

from 10% to 50% by weight cf the composition of a 
halogen donor component; 

an effective amount of a halogen volatilisation 
agent ; and 

a char- inducing component which induces formation of 
a char upon application of flame to the composition. 
Detailed Descriotion of the Invention 

The invention provides a capstock polymer 
composition. This comprises a melt extrudable acrylic 
polymer component that preferably consists of or comprises 
an acrylic polymer that has a molecular weight of from 
about 50,000 to about 500,000 on a number average basis. 
The capstock polymer composition further comprises from 
about 10% to about 5 0% by weight of the composition of a 
halogen donor polymer component, such as poly (vinyl 
chloride) (PVC) , which is adapted to behave as a halogen 
donor upon application of a flame to the composition. A 
third ingredient of the composition is a halogen 
volatilisation agent, such as antimony trioxide or sodium 
antimonate, while a fourth component is a char- inducing 
component, that is to say a component that upon 
application of flame to the composition induces formation 
of a char upon the surface of the composition and thereby 
formation of a barrier to penetration of the flame to 
subjacent material. Typical char-inducing components 
include vitrifying ceramics and zinc salts, such as zinc 
stannnate, zinc borate, or a mixture thereof. 

In a preferred embodiment of the invention, the melt 
extrudable acrylic polymer component comprises at least a 
major amount of a high molecular weight acrylic polymer 
that has a molecular weight of from about 50,000, more 
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preferably about 100,000, to about 500,000, even more 
preferably from about 150,000 to about 350,000, on a 
number average basis. Such acrylic resins can be formed 
by polymerisation of esters or amides of acrylic acid or 
cf an a- alkylacryl ic acid, for example methacrylic acid. 
Examples of suitable esters include acrylamide, a - 
rr.ethyi aery 1 amide , methyl acrylate, ethyl acrylate, methyl 
methacrylate , ethyl methacrylate , and the like. Besides 
homopolymers , random or block copolymers can also be used. 
Preferred high molecular weight materials include Oroglas 
DRT and Oroglas HFI-10 which are available from Atohaas UK 
Ltd. , of 1 Focus Park, Ashbourne Way, Cranmore Boulevard, 
Shirley, Solihull B90 4QU, England and Diakon, which is 
available from ICI Acrylics, P.O. Box 90, Wilton Centre, 
Middlesbrough, Cleveland TS90 8JE, England. 

The melt extrudable acrylic polymer component 
preferably comprises more than about 50% by weight of a 
high molecular weight acrylic polymer and up to about 50% 
by weight of a low molecular weight acrylic polymer, 
having, for example, a molecular weight in the range of 
from about 10,000 to about 100,000 on a number average 
basis. Typical low molecular weight acrylic polymers 
include Paraloid B-67 which is available from Rohm & Haas, 
of Lennig House, 2 Masons Avenue, Croydon CR9 3N3, 
England. Preferably, the total melt extrudable acrylic 
polymer component comprises from about 4 0 to about 75% by 
weight of the capstock polymer composition. 

The capstock polymer composition of the invention 
incorporates from 10% to 50% by weight of the composition, 
preferably 10% to 30% by weight cf the composition, cf a 
halogen donor component, for example PVC, as a flame 
retardant. Although halogen donor polymers have good 
r Lan\e retarding properties, they also tend to be unstable 
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to U.V. light. Accordingly, prior art blends of PVC and 
low molecular weight acrylic polymers which include 
relatively high proportions typically about 70% by weight 
or more of PVC, tend to degrade upon prolonged exposure to 
UV light. In the capstock polymer composition of the 
invention, the proportion of halogen donor component is 
reduced relative to the prior art blends. The relatively 
low proportion of halogen donor component, in combination 
with the use of high molecular weight acrylic polymers, 
confers excellent U.V. stability on the capstock polymer 
composition of the invention. 

The halogen-donor component is preferably PVC, but 
other suitable halogen donor polymers include halogen- 
containing polymers such as chlorinated polyethylene, 
f luoropolymers, e.g. polyvinylidene fluoride and 
polytetraf luoroethylene , polyvinylidene chloride , and 
brominated polyacrylates . Other halogen donors that can 
be mentioned are hexabromocyclododecane, octabromodiphenyl 
ether and Cereclor (which is available from Imperial 
Chemical Industries pic) . 

If the halogen donor component is PVC, then it 
preferably has a K value of from about 5 0 to about 65. A 
suitable commercial material is Evipol SH573 0 available 
from EVC Limited of 1 King's Court, Manor Farm Road, 
Runcorn, Cheshire WA7 1KR, England or Benvic ER1525/1A 
available from Solvay Chemicals, Grovelands Business 
Centre, Boundary Way, Hemel Hempstead, Hertfordshire HP2 
7TE, England. 

The capstock polymer composition further comprises 
an effective amount:, typically from about 1% by weight up 
to about 10% by weight of a halogen volatilisation agent 
whose function is to combine with halogen radicals 
released by the halogen donor upon application of a flame 
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Co the surface of the capstock polymer composition and 
from a volatile halide by reaction therewith. Examples of 
suitable halogen volatilisation agents include antimony 
oxide, antimonate salts such as an alkali metal 
antimonate, e.g. sodium antimonate, and stannate salts 
such as zinc stannate, or a mixture of two or more 
thereof. Preferably the capstock polymer composition 
contains from about 3% by weight up to about 8% by weight 
of halogen volatilisation agent. Halogen radicals 
released by the halogen donor, in the presence of a flame, 
combine with, for example, antimony oxide to form the 
volatile antimony trichloride, Sb 2 Cl 5 , it is postulated. 
In the flame this dissociates to form halogen radicals 
again which react with hydroxy radicals which are believed 
to be the radicals which are principally responsible for 
spread of a flame. By trapping the hydroxy radicals, the 
free radical chain reaction is terminated, thus helping to 
prevent further spread of flame. 

In a preferred composition a synergistic combination 
of PVC and antimony oxide (or sodium antimonate) is used 
which forms volatile radical scavengers which terminate 
the flame propagation step in the burning process. The 
ratio of PVC to antimony oxide (or sodium antimonate) must 
be maintained for efficient use of the halogens. The 
presence of P.VC reduces the QV resistance of the capstock. 
The heat and shear sensitive nature of the polymer 
necessitates addition of PVC to the capstock polymer 
composition at a relatively low temperature (e.g. less 
than about 200°C) so as to avoid the danger of a highly UV 
sensitive material being produced due to the formation of 
hyper-sensitive radicals caused by dehydrochlorinat ion of 
the polymer backbone. 

The char- inducing component is typically present in 
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an amount: of from about 2% to about 15% by weight of the 
capstock polymer composition. It may be a vitrifying 
ceramic material, such as Ceepree Microfine, which is a 
product of Brunner Mond Limited available from Ceepree 
Products of 135a Linaker Street, Southport, Merseyside PR8 
5DF , England. Other suitable char- inducing components are 
zinc borate, zinc phosphate, zinc stannate, and 
phosphonates , such as dimethyl methylphosphonate . 

Other ingredients may be incorporated in the 
capstock polymer composition of the invention, typically 
in amounts not exceeding about 5% by weight of the 
capstock polymer composition. For example, a PVC 
stabiliser, such as a carboxylated organotin available 
from Ciba Geigy Limited of Hulley Road, Macclesfield, 
Cheshire SK10 2 NX, England under the designation Irgastab 
T-9 or epoxidised soya bean oil available from Ciba-Geigy 
Limited under the designation Irgaplast-39 may be used- 

A heat sink material is another example of a minor 
optional ingredient. Such heat sink materials include 
alumina trihydrate and magnesium hydroxide. 

As an example of another minor ingredient small 
quantities of f luoropolymers such as polytetraf luoro- 
ethylene (PTFE) may be used to improve the processability 
of the material during manufacturing. One suitable 
commercial material is Lancowax TF1778 available from 
Capricorn Chemicals of Lisle Lane, Ely, Cambridgeshire C37 
4AS , England. An absorber of ultra-violet light, such as 
the benzotriazol Tinuvin 320 available from CIBA Geigy 
Limited or Lowilite 55, available from Great Lakes, P.O. 
Box 44, Oil Sites Road, Ellesmere Port, South Wirral , L65 
4GD, England, may also be incorporated as a minor 
ingredient in the capstock polymer composition. 

The capstock polymer composition of the invention 
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may further comprise a pigment or mixture of pigments for 
imparting colour to the composition. Typically the amount 
of pigment or mixture of pigments does not exceed about 
1C% by weight of the composition, more usually from about 
C.5% to about 5% by weight of the composition. Suitable 
pigments include those set out in the following Table 1. 

Table 1 



Chemical Name 


Trade Mark 


Supplier Name & Address 


Iron Oxide 


Bayferrox 130B 


Bayer pic, Strawberry Hill, Newbury, 
Berkshire RG14 1 JA, England 


iron Oxide Black 


Bayferrox 303T 


Bayer pic, Strawberry Hill, Newbury, 
Berkshire RG14 1 JA, England 


Carbon Black 


Black Pearls 900 


Cahot Carbon Ltd Lees Lane Staninw 
Ellesmere Port, South Wirral L65 4HT, 
England 


Azo Condensation Product 


Chromophtal Brown 5R 


Ciba Specialty Chemicals, Huiley Road, 
Macclesfield, Cheshire SK10 2NY, 
England 


Iron Oxide 


Colortherm 20 


Bayer pic, Strawberry Hill, Newbury, 
Berkshire RG14 1 JA, England 


Phthalocyanine 


Heliogen Green L8730 


BASF pic, Cheadle Hulme, Cheshire SK8 
6QG, England 


iron Chrome Spine! 


Irgacofor Black 10399 


Ciba Specialty Chemicals, Hufley Road, 
Macclesfield, Cheshire SK10 2NY, 
England 


Carbon Black 


Regal Black 400 


Cabot Carbon Ltd., Lees Lane, Stanlow, 
Ellesmere Port, South Wirral L65 4HT, 
England 


Titanium Dioxide 


Tiona RCL628 


Millenium Inorganic Chemicals, P.O. Box 
26, Grimsby DN41 8DP, England 



In selecting a pigment for incorporation into a 
raps rock polymer composition it is preferred to select an 
inorganic pigment, preferably one that has a low heat gain 
vhen exposed to sunlight. 

The invention also provides a polymer laminate 
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comprising a base material, such as PVC, and a layer of a 
capstock polymer composition according to the invention. 
Such a polymer laminate can be used to make building 
materials and products, such as window systems, including 
profiles for all types of windows, door sets and 
associated items; roof line and cladding products, such as 
fascia, bargeboards, soffits, shiplap and vee groove 
cladding; rainwater systems, such as guttering, downpipes 
and accessories; and piping systems, such as waste water 
and process piping for use above and below ground. In 
such products the base material can be in expanded form, 
for example expanded PVC. 

Preferably, the layer has a thickness of from about 
40 jxm to about 500 ^m. For use on rigid base polymers, 
such as PVC, thicknesses of from about 40 /^m to about 100 
,um can be used. However, a thicker layer may be desirable 
when the base polymer is foamed, for example foamed PVC* 
In this case the layer is desirably at least about 150 /zm 
to about 200 um thick in order to hide any surface 
blemishes due to the foamed nature of the underlying base 
polymer . 

The capstock polymer composition of the invention 
has a number of important advantages over capstock 
materials hitherto known. The capstock polymer 
composition of the invention does not depend for its 
weatherability and U.V. stability on the use of 
f luorcpolymers , which are very expensive and also 
environmentally poor materials because of the difficulty 
of breaking down carbon- fluorine bonds m the environment. 

The use in the capstock polymer composition of the 
invention of high molecular weight acrylic polymers 
confers excellent mechanical properties, of strength and 
rigidity, on the capstock polymer composition of the 
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invention and also confers good U.V. stability on the 
capstock polymer compositions. 

The flame retardancy of the composites of the 
invention is maintained, despite the relatively low 
proportion of halogen donor polymers therein, at an 
excellent level through the supplemental fire retardant 
effect of the char-inducing material. 

Prior art acrylic/PVC blends have used relatively 
low molecular weight acrylic polymers. Lower molecular 
weight acrylic polymers have poorer mechanical properties 
and less U.V. stability than do the high molecular weight 
acrylic polymers used in this invention. Hitherto, it has 
not been possible to use higher molecular weight acrylic 
polymers because of degradation of the PVC at the melt 
temperature of the acrylic polymer. The invention allows 
high molecular weight acrylic polymers to be used without 
degrading the PVC. Thus the invention preferably utilises 
a blend of a high molecular weight acrylic polymer with a 
low molecular weight acrylic polymer* 

A number of minor ingredients are desirably 
incorporated in the composition of the invention. 

Further discussion of the essential ingredients of 
the composite is included below as part of general 
discussion of the preferred and minor ingredients: 
Oroglas DRT/HFI-10 - High Polymethylmethacrylates 
(PMMAs) 

These high Mw PMMA' s are commercially available from 
Atohaas UK Limited, of 1 Focus Park, Ashbourne Way, 
Cranmore Boulevard, Shirley, Solihull B90 4QU, England and 
confer good mechanical properties and excellent UV 
stability on the composite materials of the invention, as 
well as having good adhesion to the base plastic, for 
example PVC. 
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Paraloid B-67 Low Poly (iso-butyl methacrylate) (IBMA) 

This low Mw acrylate resin has a Tg around 50°C. It 
may foe used to improve the processibility of the Oroglas 
reszns by reducing the Tg of the overall system, 
Microfine Ceepree 

This intumescent ceramic powder is commercially 
available from Ceepree Products, of 135a Linaker Street, 
Southport, Merseyside PR8 5DF, England and vitrifies upon 
the action of intense heat to form an oxygen barrier layer 
on the surface of the material. This action, along with 
the effect of the radical scavenging polymer renders the 
capstock material of the invention incapable of 
supporting a flame. 
Pigment 

High durability pigments may be used to maintain 
good colour retention properties of the capstock under the 
action of UV light. To impose low heat gain properties to 
the material highly IR reflecting or low IR absorbing 
pigments are used, for example one or more of the pigments 
listed in Table 1 above. 
Irgastab T~9/Irgaplas t 39 

These primary and secondary, respectively, PVC heat 
stabilisers are used to limit the formation of active 
radical centres on the PVC by limiting their propagation 
(T-9) and deactivating the autocatalytic HC1 produced (T- 
39) . 

Lancowax TF 778 

This material is a PTFE wax used a process aid to 
help the mixed melt material flow through the extrusion 
die in the manufacturing process. 
Tinuvin 320 

This material is a UV absorber which helps to 
protect the PVC in the capstock of the invention as well 



WO 00/37557 



PCT/GB99/04353 



15 

as preventing transmission of the UV to the base plastic 
when coated wirh a capstock material according to the 
invention . 
Tinuvin 770 

This is a hindered amine light stabiliser (HALS) . 
Uniwax 17 60 

This is a polyethylene wax lubricant. 

A particularly preferred capstock polymer 
composition according to the invention comprises a blend 
of: 

from 40 to 75% by weight of the composition of a 
melt extrudable acrylic polymer component; 

from 10% to 30% by weight of the composition of a 
polyvinyl chloride which has a K value of from about 50 to 
about 65 as a halogen donor component; 

from 3% to 8% by weight of the composition of sodium 
antimonate or antimony trioxide as a halogen 
volatilisation agent; and 

from 2% to 15% by weight of the composition of at 
least one zinc salt selected from zinc stannate and zinc 
borate as a char-inducing component. 

In order that the invention may be properly 
understood and fully carried into effect, a number of 
specific examples will now be fully described. 
Examole 1 

A capstock composition according to the invention 
was made by blending components A and B using a screw 
extruder with a supplementary side feeder. 
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Component A 





parts by weight 




Oroglas 


22.65 


High Mw, high impact, PMMA 


Oroglas 


22.65 


Med/high Mw, high impact PMMA 


Paraloid B-67 


10.00 


Low Mw IBMA 


Ceepree Microfine 


10.00 


Vitrifying ceramic fire barrier 


Pigment 


1.1 


Low heat gain pigment package 



Component B 



3 




parts by weight 






Evipol SH5730 


25.00 


Suspension PVC(K value of 57) 




Irgastab T-9 


2.00 


Carboxylated organotin heat stabiliser 




irgapiast T-39 


2.00 


Epoxidised soya bean oil, HC1 sink 




Lancowax TF1778 


0.20 


PTFE wax 




Timinox RT 


6.50 


Low pigmentary antimony oxide (Sb 2 0 3 ) 




Tinuvin 320 


0.53 


UV absorber, benzotriazol type 


Component 


. contains the 


main binder, some fire 



barrier and the pigment, and is added in the main feed of 
20 the extruder. Due to the high viscosity of this material 

during the melting process a lot of shear heat is 
generated in the extruder. The screw is set to melt the 
binder material quickly and compound the inorganic 
additives before going through a forwarding cooling stage. 
25 This brings the melt temperature down from around 230 °C to 

around 1S5°C. At this point Component B, containing the 
heat sensitive PVC, is added through a side feeder, along 
with the stabiliser package, wax and the fire synergist. 
After a quick mix the product is degassed under vacuum. 
30 It is then discharged through a single strand die and 

quenched in a water bath before being pellet ized and 
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dried. 

Example 2 

The following method was used to produce a capstock 
composite from the following components: 
Component A 



Trade Name 


% by weight 


Chemical Name 


Orogias HFHO 


26.08 


Med/High M w High Impact PMMA 


Oroglas DRT 


26,08 


High M w High Impact PMMA 


FlamtardZIO 


5.00 


Zinc Borate 


Irgaplast 39 


104 


Epoxidised Soya Bean Oil 


Uniwax 1760 


1.50 


Ethylene Bis-Stearamide 


Pigment 


2.50 


Low heat gain pigment package 


Component B 


Trade Name 


% by weight 


Chemical Name 


Benvic ER1525/1A 


29.00 


PVC Compound (K value of 64) 


SandovurVSU 


0.25 


Oxanilide derivative 


Lowiiite 55 


0.25 


Benzotriazoie UV absorber 


Pyrobloc SAP-2 


5.00 


Sodium Antimonate 


Flamtard S 


3.30 


Zinc Stannate 



Component A contained the main binder, some fire 
barrier / process aids and the pigment and was added to the 
main feed of a twin screw extruder. The screws were set 
up to impart high shear to component A. Barrel 
temperatures were set at 215°C and a screw speed of 250 
rpm was used which gave a discharge temperature of 240°C. 
Once compounded, component A was pelletised and dried for 
3 hours at 70°C in an air circulating drier. 

The compounded granules of Component A were then 
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added to the pre-weighed component B, which contained the 
remaining shear sensitive fire retardant additives and the 
UV absorbers, and was compounded. The barrel temperatures 
were set at 180°C and a screw speed of 180 rpm was used 
which gave a discharge temperature of 195°C. This second 
extrusion used a twin screw expander fitted with screws 
designed to impart low shear. The compound was pelletised 
and then dried in an air circulating drier for a minimum 
of three hours at 55°C. 
Example 3 

Using a co-extruder set-up with exactly the same 
temperature profile as with standard PVC, the pelletised 
acrylic based capstock of Example 1 was poured into the 
capstock hopper of a co-extruder fitted with a coextrusion 
die suitable for extrusion of a PVC cladding panel having 
a coating of a capstock. At start up PVC was used both as 
base polymer a material and also as capstock. The 
capstock materials were changed over without a break in 
the running of the machine. It took 10 to 20 minutes for 
the coloured acrylic capstock to purge through the PVC. 
Then the coloured contoured PVC cladding panel which had 
.an average capstock layer thickness of about 300 paa was 
cut to the correct length. The cladding was then ready 
for installation. It was subjected to BS476: Part 7: 1987 
Method for Classification of the Surface Spread of Flame 
of Products and achieved Class 1Y. 
Example 4 

The general method described in Example 2 was used to 
produce a capstock from the following components: 
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Component A 





Trade Name 


% by weight 


Chemical Name 




Orogias HFI-10 


26,48 


Med/High M w High impact PMMA 




Oroglas DRT 


26.48 


High M„ High impact PMMA 




FiamtardZIO 


5.00 


Zinc Borate 


5 


irgapiast 39 


1.04 


Epoxidised Soya Bean Oil 




Uniwax 1760 


1.00 


Polyethylene wax lubricant 




Licowax E 


0.50 


Montan wax 




Pigment 


2.50 


Low heat gain pigment package 


10 


Comoonent B 








Trade Name 


% by weight 


Chemical Name 




Benvic ER1525/1A 


29.00 


PVC Compound (K value of 64) 


a 15 


Pyrobloc SAP-2 


6.50 


Sodium Antimonate 




Sandovur VSU 


0.50 


Oxaniiide derivative 




Tinuvin 770 


0.50 


HALS 




Jrgaplast 39 


0.50 


Epoxidised soya bean oil 



20 Exannie 5 

0.5 m x 0.5 m PVC panels were produced by the general 
procedure described in Example 3 using the capstock 
compositions of Examples 1, 2 and 4 respectively. These 
panels were subjected to a fire resistance test similar to 
25 that described in BS476: Part 7: 1987 Method for 

Classification of the Surface Spread of Flame of Products. 
Ail three panels exhibited similarly good performances in this 
tes: . 
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CLAIMS: 

1. A polymer composition suitable for use as a capstock 
composition comprising a blend of; 

5 a melt extrudable acrylic polymer component which 

comprises more than 50% by weight, based on the weight of 
the acrylic component , of a high molecular weight acrylic 
polymer having a molecular weight in the range of from about 
15*0,000 to about 350,000, on a number average basis, and up 

10 to 50% by weight, based 'on the weight of the acrylic polymer 
component, of a low molecular weight acrylic polymer having 
a molecular weight of from about 10,000 to about 100,000, on * 
a number average basis; 

from 10% to 50% by weight of the composition of a 

15 halogen donor component; 

an effective amount of a halogen volatilisation agent; 

and 

a' char-inducing component which induces formation of a 
char upon application of flame to the composition. 

20 

2- A polymer composition according to claim l r wherein the 
acrylic polymer component comprises from 40 to 75% by weight 
of the composition. 

25 3. A polymer composition according *to claim 1 or claim 2, 
further comprising a pigment for imparting colour to the 
material . 

4. A polymer composition according to any one of claims 1 
30 to 3, wherein the halogen donor component comprises a 

halogen-containing polymer which has a K value of from about 
50 to about 65. 
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5. A polymer composition according to any one of claims 1 
to 4, wherein the halogen donor component comprises 
polyvinyl chloride. 

5 6. A polymer composition according to any one of claims 1 
to 5 r wherein the char-inducing component comprises a blend 
of vitreous materials which exhibits a broad melting range 
of from about 350°C up to about 800°C and which devitrifies 
at temperatures in the range of from about 800° to about 

10 900°C. 

7. -A polymer composition according to any one of claims 1 
to 5, wherein the char-inducing component comprises zinc 
borate, zinc stannate, or a mixture thereof. 



15 



20 



8- A polymer composition according to any one of claims 1 
to 7 T wherein the amount of the char-inducing component 
ranges from about 2% by weight up to about 15% by weight of 
the composition. 



'9. A polymer composition according to any one of claims 1 
to 8, comprising a blend of: 

from 40 to 75% by weight of the composition of the melt 
extrudable acrylic polymer component; 
25 from 10% to 30% by weight of the composition of a 

polyvinyl chloride which has a K value of from about 50 to 
about 65 as a halogen donor component; 

from 3% to 8% by weight of the composition of sodium 
antimonate or antimony trioxide as a halogen volatilisation 
30 agent; and 

from 2% to 15% by weight of the composition of at least 
one zinc salt selected from zinc stannate and zinc borate as 
a char-inducing component. 



. - 
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10. A polymer laminate comprising a base material and a 
coat of a capstock polymer composition comprising a blend 
of: 

a melt extrudable acrylic polymer component; 
5 from 10% to 50% by weight of the composition of a 

halogen donor component; 

an effective amount of a halogen volatilisation agent; 

and 

a char- inducing component which induces formation of a 
10 char upon application of flame to the composition. 

11. A polymer laminate according to claim 10, wherein the 
acrylic polymer component comprises from 40 to 75% by weight 
of the composition. 

15 

12. A polymer laminate according to claim 10 or claim 11, 
wherein the acrylic polymer component comprises at least a 
major amount of a high molecular- weight acrylic polymer that 
has a molecular weight of from about 100, 000 to about 

20 500,000. 

13. A polymer laminate according to claim 12, wherein the 
acrylic polymer component comprises more than 50% by weight, 
based on the weight of the acrylic component, of a high 

25 molecular weight acrylic polymer having a molecular weight 
in the range of from about 150,000 to about 350,000, on a 
number average basis, and up to 50% by weight, based on the 
weight of the acrylic polymer component, of a low molecular 
weight acrylic polymer having a molecular weight of from 

30 about 10,000 to about 100,000, on a number average basis. 

14. A polymer laminate according to any one of claims 10 to 
13, wherein the capstock polymer composition further 
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comprises a pigment for imparting colour thereto. 

15. A polymer laminate according to any one of claims 10 to 
14/ wherein the halogen donor component comprises a halogen- 
containing polymer which has a K value of from about 50 to 
about 65. 

16. A polymer laminate according to any one of claims 10 to 

15, wherein the halogen donor component comprises polyvinyl 
chloride. 

17. K polymer laminate according to any one of claims 10 to 

16, wherein the char-inducing component comprises a blend of 
vitreous -materials which exhibits a broad melting range of 
from about 350°C up to about 800°C and which devitrifies at 
temperatures in the range of from about 800° to about 900 °C- 

18- A polymer laminate according to any one of claims 10 to 
16/ wherein the char-inducing component comprises zinc 
borate, zinc stannate, or a mixture thereof. 

19. A polymer laminate according to any one of claims 10 to 

18, wherein the amount of the char-inducing component ranges 
from about. 2% by weight up to; about 15% by weight of the 
composition. 

20. A polymer laminate according to any one of claims 10 to 

19, wherein the capstock polymer composition comprises a 
blend of: 

from 40 to 75% by weight of the composition of a melt 
extrudable acrylic polymer component; 

from 10% to 30% by weight of the composition of a 
polyvinyl chloride which has a K value of from about 50 to 
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about 55 as a halogen donor component; 

from 3% to S% by weight of the composition of sodium 
antimonate or antimony trioxide as a halogen volatilisation 
agent; and 

from 2% to 15% by weight of the ■ composition of at least" 
one zinc salt selected from zinc stannate and zinc borate as 
a char-inducing component. 

21. A polymer laminate according to any one of claims 10 
to 20, wherein the coat has a thickness of from about 40 m 
to about 500 ^m. 

22. A polymer laminate according to any one of claims 10 to 
21, wherein the base material comprises polyvinyl chloride. 

23. A building product comprising a polymer laminate 
according to any one of claims 10 to 22. 



it; 
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Attorney ' s Docket No . HBF 5560 



DECLARATION AND POWER OF ATTORNEY 



REGULAR OR DESIGN APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next 
to my name. 

I believe I am the original, first and sole inventor (if only one name is 
listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 

13 CAPSTOCK POLYMER COMPOSITION 

•Spe specification of which: 
|check one) 

[ ] is attached hereto 

jU. [ ] was filed on as Application Serial No. 

a , and was amended on . 

y [X ] was described and claimed in PCT International Application 

jU f No. PCT/GB99/04353 filed on 22/12/99 and as amended 

pi under PCT Article 19 on , if any. 



ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the 
above identified specification, including the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations §1*56. 



PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States 
Code, §119 of any foreign application for patent or inventor's certificate 
listed below and have also identified below any foreign application for 
patent or inventor's certificate having a filing date before that of the 
application on which priority is claimed: 
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EARLIEST FOREIGN APPLICATION S) , IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



Priority Claimed 

98310616.2 Europe 22 uecember 1998 



(Number) 


( Country ) 


(Number) 


(Country) 



( Day/Month/ Year Filed) Yes 



(Day/Month/Year Filed) Yes 



(Number) (Country) (Day /Month/Year Filed) Yes 



[ x J 


C ] 


Yes 


No 


[ ] 


[ 3 


Yes 


No 


i 3 


C 3 


Yes 


No 



ALL FOREIGN APPLICATION( S ) , IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



(Number) (Country) (Day/Month/Year Filed) 



CCLAIM FOR BENEFIT OF EARLIER U.S. APPLICATION(S) UNDER 35 U.S.C. 120 

|* (complete this part only if this is a divisional, 

M: continuation or CIP application) 

I Sfereby claim the benefit under Title 35, United States Code, §120 of any 
Unljted States application( s ) listed below and, insofar as the subject 
majSber of each of the claims of this application is not disclosed in the 
prt!br United States application in the manner provided by the first 
paragraph of Title 35, United States Code §112, I acknowledge the duty to 
disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, §1.56 which became available . 
between the filing date of the prior application and the national or PCT 
International filing date of this application: 



(Serial No-) (Filing Date) (Status: patented, pending, abandoned) 



(Serial No.) (Filing Date) (Status: patented, pending, abandoned) 
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POWER OF ATTORNEY 



I hereby appoint the following attorneys to prosecute this application and 
to transact all business in the Patent and Trademark Office connected 
^therewith. 

-Stuart N. Senniger 4i& 7 -184~)~; Irving Powers JJJl., 7Q0) ; Donald G. Leavitt 
±17, 626 j ; John K. Roedel, Jr ^X23^214Jj Michael E. Godar £2&^16)j Edward 
J. Hejlek i 31, 525) ; William E. Lahe y^ ("2 6, 757) ; Richard G. Heywood 
.(ia r 224); Frank R. Ago vin o ( 27 ,416^ ; John E. Maurer J^1S^380) I ; Alan H . 
NormajL-t32U2S5i.) ; Kurt F. James 4J3^T16^j_ G. Harley Blosser i-23^650); Paul 
I. J. Fleischu t (35,513) ; Vincent M. Keil— (-3^^8 ) ; Robert M. Evans", Jr. 
(36,79 4) ; Robert M. Bain (36, 73 6) , Peter C- Knops"( ^2^659) ; Kathleen M. 
P^-hr-iTl n, {3 5 f Q7 6) and Rudolph A. Telscher , Jrr-f3-6-^I132j^ 



Send Correspondence To: \ Direct Telephone Calls To: 

SENNIGER, POWERS , LEAVITT & ROEDEL \ Vincent M. Keil _ 

Onq Metropolitan Square, 16th Floor \ (314) 231-5400 
SH Louis, Missouri 63102 \ 

I hereby declare that all statements made herein of my own knowledge are 
tiflie and that all statements made on information and belief are believed 
tcttbe true; and further that these statements were made with the knowledge 
thbfc willful false statements and the like so made are punishable by fine 
orl^imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



Fu|i name of sole or first inventor Nicholas Jason Welton 



Inventor's signatures ^> rf. Date S^^^/ 

Residence ^Solihull A England :£:A( 6 Citizenship UK 



Post Office address 29 Cranhill Close, Soiihuii., West Midlands B92 8BX, England 



X 0 b 

^1 _ j--^. j_/ Keith Herbert Dodd 

Full name of second joint inventor/ 



£\) 0<A*^ ^ Date 



Second inventor's signature 

Residenc e Gnosall\ England j^ h f Citizenship UK 

Post Office address 5 Parson's Drive, Richmond Park, Gnosall, Staffordshire ST20 OQS, 

England 
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